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following localities: Cloquet, Hill City, Aitkin, Zimmerman, Anoka, Cam-
bridge, General Andrews Nursery and Cotton. In previous years jack pine
had been attacked almost exclusively, but in 1946 some stands of red pine
were heavily infested.

Swaine’s sawfly was reported this year, the first record of the occurrence
of this species in Minnesota. Small numbers of nearly full-grown larvae
were found on jack pine at Brimson and General Andrews Nursery about
the middle of September.

The red-headed jack pine sawfly which had become very rare was found
in small numbers in plantations located near Brainerd and Itasca State Park.

The introduced pine sawfly was found on jack pine in a plantatlon at
the Carlos Avery Game Refuge.

A shoot moth which has been referred to in previous reports as either
the Nantucket pine shoot moth or the Zimmerman pine moth is now consid-
ered to be neither. This species bores in the leader and laterals causing the
affected shoots to break near the base. Severe damage was reported in plan-
tations located near Cloquet Brainerd, Itasca State Park, Willow River and
Ely.

The Zimmerman pine moth damaged trees infected with pine rust gall
or those with pruning wounds near Brainerd, Park Rapids and the General
Andrews Nursery.

Other species of less importance in 1946 were the following: the white
pine weevil, Blackduck and Cloquet; the pine webbing moth, Brainerd, Out-
ing and General Andrews Nursery; the pine tortoise scale, Cloquet and Gen-
eral Andrews Nursery; and the pine spittle bug, Brainerd and Park Rapids.

‘White Pine

The only serious infestations in white pine was an outbreak of the intro-
duced pine sawfly in a 25-year-old plantation at Lake Vadnais. Some trees
were defoliated completely and others were badly injured. This species was
reported also on white pine planted near Zimmerman and Hill City. These
reports extend the known range considerably farther north.

Other species present on white pine but causing little damage were the
following: pine bark aphid, Blind Lake; white pine weevil,. Blind Lake,
Cloquet and Itasca State Park; and white pine aphid, Brainerd.

Spruce

The spruce budworm was present in small numbers on white spruce in
the following localities: Duluth, Finland, Grand Marais, Warroad and Maki-
nen.

The yellow-headed spruce sawfly caused light damage to the new growth
of spruce at Grand Marais, Bemidji, Hovland, Orr, and Gnesen. The green-




DIVISION OF FORESTRY 67

headed spruce sawfly was found in very small numbers at Pencer, and Grand
Marais.

The spruce sawfly was found on black spruce in small numbers at Itasca
State Park and Hovland.

The spruce gall aphid was found for the first time on an ornamental
blue spruce in Duluth. Douglas fir and blue spruce were found together in
the planting.

Tamarack

The larch sawfly showed a marked increase over the numbers reported
in 1945. Areas of complete defoliation were found near Gatzke, Pencer and
Bagley. Other infested tamarack stands were reported at Deer River, River,
Itasca State Park, Finland, Pinewood and the Cloquet Valley. A survey was
conducted by the rangers to determine the presence of infested stands, and
to obtain a record of the acreage of tamarack which might become infested
in each forest area. The results of the survey are given below.

TABLE 30
Larch Sawfly Survey
Area Tamarack Stands Infestations
Cloquet ....ccceeeeeeeenne. Mostly small, scattered None
Brainerd .... -...Mostly small, scattered None
“Hibbing ... ....5everal large stands None
Hill City oo Several large stands and many small None
areas . :
Bemidji ............. ....No large stands Light to heavy
Park Rapids .......... Small stands, scattered None
Itasca State Park..Small stands, scattered Light
Warroad ....occeeeeceeee Several large stands and many small Heavy
ones ’
Baudette .......ccooee.. Small stands, scattered None
Blackduck . _...Small stands, scattered Light to heavy
Orr e ....Small stands, scattered None
Duluth ... ....Small stands, scattered Light to medium
Grand Marais.......... Small stands, scattered None
Birch

The outbreak of the birch leaf-skeletonizer has subsided to the point
where very little evidence of this species was seen in 1946.

Miscellaneous Hardwoods

The white-marked tussock moth outbreak in Minneapolis covered many
city blocks and resulted in complete defoliation of elms in several areas. A
survey of pupae made in October showed a high mortality as the result of
parasites and disease, the latter being the most important where the heaviest
concentrations of cocoons were found.

The fall and spring cankerworms continue to cause light to medium
degrees of defoliation in the Twin Cities.
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A very heavy infestation by the poplar leaf roller was found along the
shore of Lake Superior between Hovland and the Pigeon River.

" The forest tent caterpillar was reported twice, one specimen being found
near Orr and one north of Hibbing.

General Conditions in 1947

The temperature and rainfall were both about average for the year, but
the average temperature for October was a record-breaking high and
drought and high temperatures marked the close of July and early August.
Spring was much later than usual with plant growth indicators showing it
to be the latest spring in 40 years. As the result some insects such as the
jack pine sawfly were still active as much as three weeks later than ever
observed before. The contrast between 1946 and 1947 was very striking, the
former with one of the earliest springs on record and the latter the latest
since records of the sort have been made.

Diseases Reported in 1947

There were some light infestations of several diseases found during the
summer, but none reaching serious proportions. The pine rust galls were
found commonly near Brainerd, Cass Lake and Willow River where jack pine
are planted near red oak. Galls on branches are of little or no significance
to the survival of these trees, and stem galls which can kill the trees occur
only rarely. ‘

A severe infection of goldenrod rust was found on red pine planting
near Garrison. This disease overwinters on the leaves of goldenrod and
aster and the destruction of these plants is the only control known. Dam-
age was not too severe, causing only a slight defoliation.

Plantations in the Willow River and Cloquet areas showed some defolia-
tion from needle cast. The infected trees were scattered throughout the
plantings. There appeared to be an inherited resistance in some of the trees
to these fungi, in that some of them contiguous to badly infested trees
showed no signs of infection. ’

The black canker of aspen appears to be increasing in prevalence. It is
generally distributed in the state and constitutes a menace to the aspen.
The cankers formed on the trucks of aspen promote rot and make the trees
more liable to wind-throw. Areas around the northeastern part of the state
seem to be the most heavily infected.

Insects Reported in 1947

The most important reports from the field during 1947 were those con-
cerning the continued increase in damage caused by the larch sawfly, the
occurrence of an outbreak of the jack pine sawfly, extensive defoliation by
the northern walking stick, an increase in the number of the forest tent
caterpillar, defoliation by cankerworm, and extensive damage caused by an
unidentified shoot moth in jack pine.
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Jack Pine

The jack pine budworm caused moderate defloliation only in the Brain-
erd area. The population was at the lowest point recorded since the incep-
tion of the survey in 1939.

The pine shoot moth was very abundant in young jack pine over most
of its range. The leaders were killed by this insect in both natural repro-
duction and plantations. The degree of infestation ranged from 15-70 per
cent of the leaders killed. The heaviest damage was observed near Cass Lake
and the Cloquet Forest Experiment Station. This is the first record of the
occurrence of this species in the United States according to information ob-
tained from the National Museum in Washington.

The pine pitch nodule-maker was very abundant in natural reproduction
and plantations all over the northern half of the state.

The pine tortoise scale caused some damage to young jack pine near
Brainerd, Willow River and Cloquet.

LeConte’s sawfly was very abundant in plantations and roadside plant-
ings at Cambridge, several localities in Anoka County, Willow River, Clo-
quet and Hill City. It was found attacking red pine near Willow River
where all the jack pine in a mixed planting had been killed in 1945 and 1946.

The jack pine sawfly caused complete defoliation of the old needles of
jack pine and considerable damage to red pine in the vicinity of Brainerd,
Park Rapids and Badoura. An egg survey made in September, 1947, showed
a heavy deposition of eggs in all the areas previously defoliated and indi-
cated that some extension of heavily populated areas can be expected in 1948.

Other insects of lesser importance in 1947 were the pine spittle bug, the
white pine weevil, the pine bark aphid and other aphids.

Red Pine

The jack pine sawfly caused some damage to red pine in mixed stands
of red and jack pine near Brainerd. The old needles were seldom completely
devoured as was the case for jack pine.

The pine root-collar weevil killed a few trees in a plantation near
Thistledew Lake.

‘White Pine

The introduced pine sawfly was reported from Lake Vadnais, on nursery
stock at Castle Rock and Kenyon, and on trees in a roadside planting near
Zimmerman. There has been a considerable extension of the area of known
distribution sinee the records were taken in 1946. It was necessary to spray
the Lake Vadnais plantation again to prevent complete defoliation of white
pine.

Spruce

No large numbers of important insects were found on spruce in 1947.
In the early part of the season aphids were numerous enough to cause some
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browning of terminal growth but this injury was not serious. Of the in-
sects reported, the following are worth -mentioning: the spruce webbing moth
(Cambridge), the spruce bud scale (Pencer and Lake Vadnais), the yellow-
headed spruce sawfly (Blackduck and Ely), the European spruce sawfly
(Duluth, Makinen, Grand Marais and Hovland), the spruce budworm (Grand
Marais and Hovland), and the green-headed spruce sawfly (Grand Marais
and Hovland). The European spruce sawfly has extended its range along
the shores of Lake Superior but has not yet developed to the point where
there has been any appreciable defoliation.

Tamarack

The larch sawfly has been undergoing a general build up in the state
and in 1947 was found widely distributed in areas where tamarack occurs.
Reports of moderate to heavy infestation were received from Cass Lake,
Park Rapids, Tower, Pinewood, Grand Marais, Hovland, Duluth, Littlefork,
Bagley, Bemidji, Pencer, Baudette, Itasca Park, Orr, Blackduck and from
the northeastern part of Koochiching county. The heaviest damage occurred
at Bagley, Duluth, Orr, Koochiching county, Cass Lake, Pencer, Blackduck,
Itasca Park and Park Rapids.

Marlatt’s sawfly was reported from Makinen, Grand Marais, and Hov-
land.

Miscellaneous Hardwoods

The fall and spring cankerworms again caused moderate defoliation in
the Twin Cities, while the fall cankerworm caused heavy defoliation at Orr
and Staples.

The northern walking stick caused complete defoliation of over 1,000
acres of mixed hardwoods west of Gull Lake. Other areas in which there
was serious damage were found at Pillager, southern and eastern Becker
County, Sebeka and Roy Lake. A woodlot of about 200 acres of mixed bass-
wood, maple and oak was completely defoliated east of Farmington and a
similar area near Oronoco, north of Rochester, was badly infested. A new
center of infestation was discovered at St. Croix State Park. Some farm
crops such as corn, soy beans and garden truck were damaged my migrating
walking sticks at Farmington and Pillager.

The variable oak caterpillar caused heavy defoliation of basswood and
oak at Itasca State Park, Osage and Gull Lake.

Considerable numbers of forest tent caterpillars larvae were collected
near Hibbing, Ely and Orr. There are definite indications that another major
outbreak of this insect is on the way. Likewise more tents of the eastern
tent caterpillar were seen in 1947 than had been observed since 1937 or 1938.

The fall webworm caused complete defoliation of all deciduous trees on
two small islands located in the large bay near the narrows of Lake Ver-
million. This infestation is of biological interest because there has been’
heavy defoliation by this species only under similar circumstances in this
state.
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A survey was made of damage caused near the base of young aspen by
‘the poplar borer. Trees growing under various site conditions were exam-
ined, and it was found that only those growing on poor sites were heavily
infested. Under poor or “off” site conditions from 70-80 per cent of the
trees often were infested while less than 5 per cent showed borers when
trees were grown on good sites. The degree of infestation on medium sites
fell in between that of the extreme.

The oak twig girdler was unusually abundant on oaks in Hennepfn, Ram-
sey, Anoka and Sherburne Counties. Dead flags caused by this insect were
very conspicuous throughout the area.

WHITE PINE BLISTER RUST CONTROL*
L. B. RITTER, Pathologist in Charge

White pine blister rust control is conducted by the division of forestry
in cooperation with the bureau of entomology and plant quarantine, United
States department of agriculture. The responsibilities of the federal per-
sonnel assigned to the activity include the technical direction of blister rust
control work on lands managed by the U. 8. forest service and the U. S.
Indian service. This includes the development of control procedures, the
training of temporary personnel and the inspection of completed work:

White pine blister rust is a disease of European origin and affects the
white pines and the various wild and cultivated currants and gooseberries.
The disease does comparatively little damage to the currants and goose-
berries. It kills white pine trees. Small -white pine are often killed by the
disease within a year or two. On the other hand, a long period of years
may be required to kill older trees.

Blister rust spreads from affected white pine trees to currants and
gooseberries and from currants and gooseberries to white pine trees by
means of wind blown spores. It cannot spread from one white pine tree to
another. Individual stands of white pine can be protected against the dis-
ease by eradicating the currants and gooseberries growing within the stand
and in a protective border around the stand varying in width up to 900 feet.
Often a second and a third working at five to ten-year intervals are required
to suppress currant and gooseberry growth.

Constant experimentation is resulting in improved control procedures.
In working areas where currant and gooseberry growth is general, three-
man crews are being used more and more to replace the five and six-man
crews formerly used. Experiments with one-man crews are now under way.
Improved procedures for the rapid examination of areas wherein the cur-
rant and gooseberry populations are light and localized were developed dur-
ing the biennium.

At one time or another all the various plant killing chemicals have been
tried on currants and gooseberries. Unfortunately, the different species of
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Mixed planting of white and scotch pine at St. John’s University, Col-
legeville, Minnesota. This planting made in 1897 is one of the oldest forest
plantings in the State. It is protected against blister rust.

currants and gooseberries vary greatly in their susceptibility to any one
chemical. For example, in Minnesota, 2, 4-D (2, 4-Dichlorophenoxyacetic
Acid) applied as a foliage spray gives a satisfactory kill of only the Amer-
ican black currant. However, a concentrated 2, 4-D solution has proven to
be a valuable supplement to the hand pulling of currants and gooseberries.
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Often these plants grow in sod or rock where it is difficult to secure the
necessary removal of the crowns and larger roots. Breaking or cutting these
plants off close to the ground and applying the concentrated 2, 4-D solution
to the cut or broken surface gives a satisfactory kill of the portions remain-
ing in the ground. Experimentation is under way using the new compound
2,4,5 T (2, 4, 5 Tri-chlorophenoxyacetic Acid)' as a foliage spray.

The blister fust control program continues forward at a very satisfac- -
tory rate on federal lands. The work on state and private lands is not ade-
quately financed. Table 31 sets forth the control accomplishments in the
years 1946 and 1947.

TABLE 31
WHITE PINE BLISTER RUST CONTROL
Initial Working

Acres Currants and
‘White Pine Acres Gooseberries Man-Days
Protected Worked Pulled Expended
1946 o 1,839 3,197 888,653 4,278
1947 e 2,668 3,674 606,600 3,608
Total for Biennium.......... 4,507 6,871 1,495,253 7,186
Total to December 31,
1947 167,395 396,234 61,628,693 161,388
Reworking
10,613 531,794 3,792
15,323 608,659 5,317
Total for Biennium....._... 19,187 25,936 1,140,453 9,109
Total to December 31, )
1947 76,789 141,929 8,918,981 49,045

It may be noted that the major portion of work now being done is re-
work to maintain suppression of currant and gooseberry growth.

Table 32 is a statement of the status of control by ownership as of De-
cember 31, 1947. In Minnesota, 266,553 acres of white pine have been se-
lected as valuable enough to justify the cost of blister rust control. To pro-
tect this pine acreage it will be necessary to remove currants and goose-
berries from 590,866 acres of white pine and protective zones. Initial currant
and gooseberry eradication has been done on 373,220 acres to protect 164,866
acres of white pine. Little, if any, additional work will be required to fur-
nish protection to maturity for the 50,160 acres of white pine classified as
on maintenance. Of the different ownerships, the U. S. Indian service has its
control program the nearest to completion, as over 60 per cent of their pine
is on maintenance.
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TABLE 32
Status of Blister Rust Control, by Ownerships, December 31, 1947

Total Control Problem, Acres Initially Acres on
Acres¥* Worked Maintenance***
Ownership Class* )
Acres Acres Acres Acres Control
White Pine| To Work |White Pine] Worked |White Pine Area
U S F.S.............. 95,377 157,914 36,787 57,269 10,032 17,453
U.S. LS... 21,690 32,665 21,670 32,622 12,738 17,557
State Forests. . 53,873 100,451 31,828 58,126 11,440 20,440
State Parks. ... 4,809 9,087 4,717 8,925 |.. ...l
Other State. . . 1,547 10,429 1,358 6,346 835 2,874
Muniecipal . . . ... . 1,244 3,831 996 2,865 35 80
Private................ 88,013 276,489 67,510 207,067 15,080 36,078
Totals............. 266,553 590,866 164,866 373,220 50,160 04,482

*Includes lands within gross boundaries of State, Federal and Indian Forests.
#*%The Total Control Problem includes only the better stands of white pine.

##*A pine area is on maintenance when it requires litltle, if any, additional currant and goose-
berry eradication to prevent commercial damage before it matures.

White Pine pole stand on Cloquet Valley State Forest. Thinned and
pruned and examined twice for currant and gooseberry growth by C.C.C.
enrollees. Apparently mo additional blister rust control work will be

necessary.
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